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.Introduction: The optimal management of concomitant, unstable atherosclerotic coronary and carotid artery
disease is unclear. We present the ﬁrst use of an intra-aortic balloon pump (IABP) as a bridge between carotid
endarterectomy (CEA) and coronary artery bypass grafting (CABG) in a high-risk patient.
Report: A 62-year-old man with multiple comorbidities presented with unstable disease in both coronary and
carotid territories. He was unsuitable for endovascular management of either lesion. An IABP was used to safely
bridge him between carotid and coronary revascularisation.
Discussion: We propose that where both coronary and carotid circulations are critically compromised, this
approach may offer a way out of an otherwise impossible situation.
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Signiﬁcant atherosclerotic carotid artery disease is found by
pre-operative screening in a substantial number of patients
undergoing coronary artery bypass grafting (CABG). The
optimal surgical management to prevent stroke and cardiac
events in this subset of patients remains unclear.1e3 Among
patients undergoing carotid endarterectomy (CEA) in the
Veterans Affair Cooperative Study and in the Asymptomatic
Carotid Atherosclerosis Study 20% and 49% of deaths,
respectively, were related to cardiac causes.3 Similarly, the
incidence of perioperative stroke in patients undergoing
CABG is high in those affected by concomitant, signiﬁcant
carotid disease.1e3
The combined surgical approach is associated with an
increased risk for mortality and morbidity.4 In the staged
surgical approach which addresses the carotid artery lesion
with CEA ﬁrst, followed by an interval of days to weeks by
CABG, incidence of perioperative stroke during CABG is
reduced, but the risk of myocardial infarction (MI) during
the CEA procedure and in the period preceding CABG re-
mains high (6%).4 Clinical judgement can normally dictate
which of the carotid and coronary circulations requires
more urgent attention. Critical concomitant compromise of
both circulations is rare.We present the ﬁrst use of an intra-
aortic balloon pump (IABP) as a bridge between CEA andof original article: http://dx.doi.org/10.1016/j.ejvs.2013.08.004
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stable ischaemic symptoms, of haemodynamic aetiology, in
both vascular territories.CASE REPORT
A 62-year-old man with a history of diabetes, hypertension,
hypercholesterolaemia, and previous tobacco use presented
to his local hospital with acute coronary syndrome and
continued to suffer from Class IV angina including rest pain.
Coronary angiography demonstrated occlusion of the right
coronary ostium and a 90% stenosis of the left coronary
ostium extending into a 70% stenosis of the left anterior
descending artery (LAD, Fig. 1). A multidisciplinary team
(MDT) of cardiologists and cardiothoracic surgeons agreed
that the treatment should be urgent CABG during the cur-
rent admission, and the patient was kept in hospital on
maximal anti-anginal medical therapy. He became hypo-
tensive and developed symptoms of cerebral hypo-
perfusion. Computed tomography (CT) and magnetic
resonance imaging (MRI) of the brain demonstrated an old,
right-sided, fronto-parietal infarct. Duplex and CT angiog-
raphy of the supra-aortic tree conﬁrmed an occluded right
internal carotid artery (ICA), 90% stenosis of the left ICA and
an occluded left subclavian artery with ﬂow reversal in the
left vertebral artery.
Discussion between vascular surgery, cardiothoracic sur-
gery, cardiology, and anaesthetic departments then fol-
lowed. Carotid revascularisation was felt mandatory prior to
CABG. Institutional experience of the combined approach
mirrored the concerns of the literature. He was deemed too
high risk to undergo CEA under either local or general
anaesthesia as his coronary perfusion was critically
compromised and he continued to have angina at rest. The
Figure 1. Coronary angiography demonstrated a 90% stenosis of
the left coronary ostium extending into a 70% stenosis of the left
anterior descending artery (LAD).
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was proposed, but the patient was declined on anatomical
grounds, and the need for ongoing dual antiplatelet therapy
after stenting sometimes represents a limitation to CABG.
Therefore, a new therapeutic strategy was proposed and
agreed among the clinicians and with the patient. He was
transferred to the cardiothoracic centre. Immediately prior
to undergoing CEA under general anaesthesia, an intra-
aortic balloon was inserted via the left common femoral
artery and counterpulsation begun at maximal augmenta-
tion before induction of anaesthesia. CEA was then per-
formed with use of a Javid shunt and 5000 IU of heparin,
and the artery was patched using bovine pericardium
(Vascu-Guard, Synovis Surgical Innovation, IL, USA).
Postoperatively, he was transferred to the cardiac inten-
sive care unit. He awoke neurologically intact and 5 days
later, with the IABP in situ, he returned to theatre for triple
CABG, using saphenous vein to graft the posterior
descending and obtuse marginal coronary arteries, and a
further graft to the LAD. Cardiac surgery was uneventful
and the IABP was removed on the ﬁrst postoperative day.
On day 2 there was raised serum lactate and metabolic
acidosis. CT detected ischaemic small bowel which was
treated with laparotomy, limited small bowel resection with
primary anastomosis, and temporary abdominal closure.
The patient returned to theatre 2 days later, wherein the
bowel was found to be viable and the anastomosis intact.
The patient’s abdominal wound was therefore closed.
Subsequent imaging of the mesenteric arteries showed
three patent vessels and no signiﬁcant disease.
Despite this serious physiological insult and subsequent
reoperations, the patient did not suffer any cerebrovascular
or cardiovascular complications. He continues to recover
well following discharge from hospital.DISCUSSION
Neurological complications are relatively common after
CABG, especially in high-risk patients such as the case
presented here. Likewise the risk of a perioperative MI after
CEA in patients with concomitant coronary disease remains
a serious concern. Preventing stroke after CABG and MI
after CEA are important and complex issues that continue
to lack consensus.
The authors were aware of the pre-existing management
options (staged revascularisation [CEA or CAS followed by
CABG], and synchronous revascularisation) but felt that
none offered an acceptable risk to this patient. CAS would
have been the default option had the patient’s anatomy
been suitable. We were aware of the use of IABP as a
bridging strategy to non-cardiac surgery,5 and also as a
mechanism to obviate hypotension during CAS in patients
with severe aortic stenosis.6
We do not advocate the use of an IABP in all patients
who require carotid revascularisation prior to CABG, but
propose that where both coronary and carotid circulations
are critically compromised by hypoperfusion, this approach
may offer a way out of an otherwise impossible situation.
Although our patient suffered no cerebral or cardiac
injury, he did suffer from mesenteric ischaemia necessi-
tating laparotomy and bowel resection from which he made
a full recovery. This is a recognised complication of IABP
use, but it is rare (0.3%)7 and we feel that in situ thrombosis
at the site of pre-existing small vessel disease was a more
likely aetiology.
We welcome communication from others who have
experience of this technique, but recommend its ongoing
use within high-volume centres for selected patients only.
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